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Abstract

Objective—Recent cross-sectional data indicate the rates of childhood obesity are plateauing.
Few large-scale longitudinal datasets exist, particularly in low-income and minority youth. The
purpose of the current study was to describe longitudinal changes in relative weight among a large
sample of low-income, minority youth over one year.

Methods—~Participants were students from fifty-six schools in urban, low-income environments.
There were 17,727 15t-6!" graders (64% African American, 52% male) assessed at baseline and
13,305 youth (75.1%) were reassessed one-year later at follow-up. Measured height and weight
were used to assess categorical (overweight, obesity, severe obesity) and continuous (BMI,
percentile, z-score) measures of relative weight.

Results—Longitudinal data showed that over one year, BMI percentile (95% CI: —0.64 —
-0.32,p<.001) and BMI z-score (95% CI: —0.02 — —0.01,p<.001) were significantly lower
compared to baseline. The prevalence of overweight and obesity was stable over one year. Most
(86.0%) youth remained in the same weight category as baseline, 6.8% improved weight category
and 7.2% worsened weight category over one year.

Conclusions—These longitudinal data indicate that the relative weight of low-income, urban
youth is showing signs of a small improvement over a one year follow-up period. The rates of
childhood obesity, however, remain remarkably high and require continued, creative, public health
efforts.
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Introduction

Childhood obesity is a serious and prevalent public health problem, particularly in low-
income youth. (1, 2) The data from the 2011-2012 National Health and Nutrition
Examination Survey (NHANES) indicated the prevalence of childhood obesity was
unchanged compared to 2003-2004 data. (3) Most recently, the Centers for Disease Control
(CDC) reported that after decades of rising rates, obesity among low-income preschoolers
declined slightly in 19 states and U.S. territories from 2008 through 2011 and had only
increased in three. (4) Some communities have reported small decreases in the prevalence of
childhood obesity in K-9 students. (5-7) All of these data, however, are based on repeated
cross-sectional samples and, thus, are unable to examine the trajectories of individual youth.

Few large longitudinal datasets on childhood obesity exist and they are limited by self-
reported anthropometric data, (8) cohorts that are now in adulthood, (9, 10) or ethnically
homogenous samples. (11) Furthermore, longitudinal data were last collected from
2006-2009 (2, 11, 12), and few studies have examined longitudinal changes in severe
obesity as recently redefined. (13) Recent studies that have investigated trends in severe
obesity have relied on retrospective data from medical records, (14) repeated cross-sections,
(15) or have included only middle school students. (16) Longitudinal research can help
elucidate potential changes in obesity and severe obesity trends, which may be different
from cross-sectional findings. This is particularly important for low-income and minority
youth who may not be experiencing the same trends as their higher-income and non-
minority peers. (6)

The purpose of the current study was to: 1) examine recent, longitudinal, one-year changes
in categorical (overweight, obesity, severe obesity) and continuous (BMI, percentile, z-
score) measures of relative weight in a large sample of low-income, minority youth and 2)
assess how changes in relative weight vary by sex, race and grade.

Methods

Participants

Students in grades 1-6 were recruited from 56 K- 8 schools in Philadelphia. Schools were
selected from the 25 highest-risk zip codes defined by the Philadelphia Department of
Health based on poverty levels. The 56 schools had 94.6% (range 73.9 — 98.6%) of students
eligible for free or reduced price lunch. Youth were enrolled using passive consent (consent
forms were sent home with students and were returned only if parents did not want their
child to participate). At baseline and follow-up, 93.6% and 81.4% of eligible students were
enrolled, respectively (Figure 1). Biologically implausible changes were defined as: 1)
weight change greater than 22.7kg/50 Ibs (or 27.2kg/60 Ibs if the individual was severely
obese at baseline) (n=8); 2) any height decrease (n=2); or 3) height increase greater than 15
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cm (n=16). Since it could not be determined whether a biologically implausible longitudinal
change was due to error at baseline versus follow-up, these youth were removed from both
time points. Underweight students (i.e., BMI percentile <5) were excluded from inferential
analyses (319 at baseline, 353 at follow-up) due to their small number but were retained for
descriptive prevalence data. One of the 56 schools at baseline converted to a charter school
and chose not to participate at follow-up. Longitudinal data were obtained for 75.1% of the
baseline sample with the majority of attrition due to youth transferring to schools that were
not participating in the study. The transfer rate in the current study is similar to other studies
with urban diverse samples. (2) Thus, the final sample for the current study included 13,305
students with longitudinal data available (15t-6t" grade at baseline; 2"d-7t" grade at follow-
up). The primary analyses for this study were conducted on this longitudinal sample. In
addition, secondary analyses were conducted on the two cross-sectional samples (17,727
students in 15t-6t" grade at baseline, 16,046 in 15-6" grade at 1 year).

Height and Weight—Trained research assistants used standard protocols to measure
height and weight with portable stadiometers (Perspective Enterprises PE-AIM-101) and
scales (SECA Alpha 882 and SECA Large Capacity 634), respectively. Youth were
instructed to remove shoes, any extra layers of clothing, and all items from pockets for
measures. Height and weight were measured by taking 2 measurements required to be
within 1 cm and 0.2 kg, respectively, or a third measure was taken and the two within the
specified range were averaged. As this was a US sample, the CDC cutoffs (13, 17) were
used to define weight status category based on BMI percentile as has been done in other US
samples. (3, 7) The categories were: underweight (<5t percentile); healthy (=5t and <85t
percentile); overweight (=85™ and < 95™ percentile); obese (= 100% to < 120% of the 95t
percentile), and severely obese (2120% of the 95! percentile). Thus, BMI percentile
included the full spectrum of percentages from 0 to over 100 (to characterize severe obesity
as a percentage of the 95t percentile). BMI z-score was calculated using the CDC age- and
sex-adjusted norms. (17)

Demographics—Race, sex, month and year of birth, and grade level were obtained from
schools. Race, as categorized by the school district based on parent self-report, was African
American, Hispanic, Caucasian, Asian, and Other. The study was approved by the Office of
Research Evaluation at the School District of Philadelphia as well as the Institutional
Review Boards at Temple University and the Philadelphia Department of Health. Baseline
data were collected from February 2011 to June 2011 and at follow-up from December 2011
to May 2012 (difference of 281 + 30 days).

Data Analysis

Longitudinal Analyses—Categorical variables were examined using an ordinal
regression mixed model (relative weight at baseline and follow-up nested within individual)
and logit link function with a dummy coded time (i.e., change) variable as the predictor.
This estimated the change in youths’ odds of being in the given relative weight category.
Continuous variables were examined using linear mixed models (with a random intercept for
individual).
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Race, age and sex effects—Associations of demographic characteristics (sex, race,
grade) to weight status were tested with multinomial logistic regressions at baseline in the
longitudinal sample. In the longitudinal models, interaction terms were added for sex, race,
and grade with time. Nested models were compared using the —2 log likelihood method for
model comparisons such that an unconditional model was compared to a main effects model
and then to a third model with the interaction term added. Models were run separately for
sex, race, and grade. In addition, multivariate models controlling for sex, race, and grade
were run and showed similar patterns (data not shown). Demographic characteristics were
dummy coded (reference=females, African Americans, and first graders).

Secondary Cross-sectional Analyses—. Although it was known that the majority of
the sample contained repeated measures on the same children, the study sought to replicate
standard procedures for analyzing school surveillance data in which repeated measures
occur but are not known. Therefore, secondary analyses were conducted with the full cross-
sectional samples to aid in comparisons across studies. To examine relative weight over time
in the two cross-sectional samples (i.e., treating samples as independent cross-sections), chi-
square tests were run for categorical variables and t-tests were run for continuous variables.

All analyses were conducted in the statistical package R (version 3.0.2). The p-value was set
at .01 for all analyses due to the large sample size and multiple tests. The low intraclass
correlations for relative weight outcomes (BMI percentile, BMI-z, BMI) clustering by
school (ICC range=.005 - .009) supported the use of individual-level analyses.

Participant characteristics are shown in Table 1. The sample was predominantly African
American (63.6%) and was equally distributed by sex and grade. At baseline in the
longitudinal sample, Hispanic youth had significantly higher odds of being overweight and
obese (28 and 49% higher, respectively), and Asian youth had significantly lower odds of
being severely obese (56% lower) compared to African Americans (p<.01 for all; see Table
2). Fourth, fifth, and sixth graders had significantly higher odds (27% - 59%, p<.01) of
being in higher relative weight categories compared to first graders.

Longitudinal Results

There were no significant changes in the prevalence of the relative weight categories from
baseline to one year (Table 3). There were, however, small but statistically significant
decreases in BMI percentile, BMI-z, and an increase in unadjusted BMI after 1 year (Table
3). Changes in weight category from baseline to follow-up are shown in Figure 2. Among
youth classified as obese at baseline, 16.0% moved into the overweight or healthy weight
category at follow-up, while 8.0% moved into the severely obese category, and 76.0%
remained in the obese category. Among those who were severely obese, 84.1% remained in
the severely obese category, and 15.9% moved to an improved category. Of youth in the
healthy weight category at baseline, 6.2% moved to a worse weight category. Overall, 7.2%
of youth moved to a worse weight category, 6.8% moved to an improved weight category,
and 86% remained in the same weight category.
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The only significant main effect or interaction for sex, race, or grade for categorical
outcomes was that Asians were significantly less likely to move to the overweight and
obesity combined category (BMI =85 percentile) over one year compared to African
Americans (11%-19% less likely, p<.001). For continuous outcomes, there were
significantly greater reductions in BMI percentile and BMI-z in boys than in girls
(interaction p<.01, eTable 1 and eFigure 1) and in Asians than in African Americans
(interaction p<.01, eTable 2 and eFigure 2). In addition, first graders showed significantly
greater decreases in BMI percentile and BMI-z over time (p<.01, eTable 3) than all other
grades.

Secondary Cross-sectional Results

Cross-sectional sample characteristics are shown in eTable 4. There were no significant
differences between the longitudinal and cross-sectional samples on any measure at baseline
or at follow-up. There were no significant changes in categorical or continuous measures of
relative weight from baseline to follow-up in the cross-sectional samples (Table 3). The
differences by sex, race, and grade were similar across the longitudinal and cross-sectional
samples (data not shown).

Discussion

The current study examined recent, longitudinal trends in relative weight in a large, low-
income, minority sample of urban US youth. There were several principal findings.

First, the longitudinal results showed small but statistically significant decreases in BMI
percentile and BMI z-score after 1-year. There were, however, no significant changes in the
prevalence of overweight, obesity or severe obesity. There was a trivial but statistically
significant increase in unadjusted BMI. This is expected due to natural increases in BMI as
youth age.

Longitudinal data from 2006-2009 in low-income, ethnic minority 6! graders followed for
2.5 years from the HEALTHY study showed a 4.1 percentage point decrease in the
combined prevalence of overweight and obesity and a 0.01 decrease in BMI-z in the control
group (n = 2,296) receiving no intervention. (2) The reason for HEALTHY's greater
reduction in prevalence is unknown. Although both samples were low-income minorities,
the current sample was larger (13,305 versus 2,296), younger (9.8 versus 11.3 years), had a
lower obesity prevalence (22.4% versus 30.3%), a lower proportion of Hispanics (17.7%
versus 54.2%) and a slightly shorter follow-up period (1 versus 2.5 years) than the
HEALTHY untreated cohort. Despite these differences, both HEALTHY and the current
sample experienced similar reductions in BMI z-score.

It is encouraging that a significant number of participants in the overweight (18.4%), obese
(16.0%) and severely obese (15.9%) categories shifted to a lower relative weight category.
Downward shifts in relative weight category have been associated with improvements in
cardiometabolic outcomes. (18) By contrast, 13.7% of overweight youth and 8.0% of obese
youth shifted to a higher relative weight category. However, among overweight, obese, and
severely obese youth, the percent of youth who improved in their weight status category
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consistently outnumbered the percent of youth who moved to a worsened weight status
category (13.7% of overweight and 8% of obese worsened while 18.4% and 16.0%
improved, respectively). The incidence of obesity in healthy or overweight youth in the
current study (14.1%) was also slightly lower than that of other school surveillance data
(average 15.8% across age groups) collected in 2002-2003 from a large, diverse sample of
similar-aged youth. (12) Compared to the current study, a smaller longitudinal study
(n=1,349) of 41-6t graders in Philadelphia from 2002-2005 found a higher incidence of
overweight (14.9% vs 5.8%) but a lower incidence of obesity (6.4% vs 13.7%) among
untreated controls (n=600). (19) These discrepancies may be related to the differences in
sample size, age, or follow-up period (1 vs 2.5 years).

While the reasons for the stability and/or slight improvement in relative weight in this large
longitudinal sample are unknown, several community changes occurred during the study
period. A Communities Putting Prevention to Work grant from the CDC to the City of
Philadelphia was used to establish a multi-component initiative, Get Healthy Philly (GHP),
aimed at reducing obesity. GHP began in March 2010 and made several changes including,
promoting healthier products in corners stores, adding farmers’ markets in low-income
neighborhoods, creating food and fitness standards for afterschool programs, increasing
physical activity in schools, removing junk foods from classrooms, and educating caregivers
via media campaigns about the health harms of sugary drinks. (20) However, due to the lack
of control group, the multiple, low-intensity, broad-spectrum changes, and the relatively
short exposure (< 1 year since baseline), it is difficult to attribute the current study's findings
to GHP. It was unclear whether these changes reflect a regression to the mean or an actual
reduction in relative weight in the population.

Demographic Differences

The second principal finding was that females and Hispanics showed a higher prevalence of
obesity and Asians showed a lower prevalence of overweight, obesity, and severe obesity
compared to males and African Americans. However, the only significant differences in
change over time was that boys had greater decreases in BMI-z and BMI percentile than did
girls, and African American and Asian youth showed significant decreases over time. These
data are similar to consistent findings that Hispanic youth have the highest prevalence of
obesity. (3, 6, 12) While some studies have also shown that girls have higher prevalence of
obesity, (3) others have not (6, 12). These data expand on previous studies (4-7) by showing
that individual trajectories of school-age, minority youth may also be showing small signs of
improvement in relative weight over time. While the effects are small and the time frame is
short, these data support that special attention is needed to address childhood obesity in girls
and Hispanic youth.

In addition, the current study found differences in relative weight by age such that youth in
first grade significantly improved over one year and youth in 41-6! grades compared to first
graders were more likely to be in higher relative weight categories at baseline. These
findings are similar to other studies that have shown increased prevalence of obesity with
age/grade. (3, 5) The fact that older children were more likely to be obese and younger
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children showed improvements over the year suggests that interventions earlier in the life
course are needed.

Severe Pediatric Obesity

The third principal finding described trends in those considered severely obese based on the
new recommended cutoff of = 120% of the 95™ percentile (13) rather than the 99t
percentile. (21, 22) Few studies have used the new criteria or longitudinal data to examine
severe obesity in children. The current study found a higher prevalence of severe obesity
(8.6%) than recent national prevalence data (5.9%) (15) and state surveillance data (6.4%)
(23) in diverse youth using the 120% of the 95t percentile definition. The current data
showed that those in the severe obesity category were remarkably stable (84.1%) compared
to youth in the overweight (67.9%) or obese (76.0%) categories. Previous research with
diverse youth has shown that approximately 72-74% of severely obese youth remained
severely obese roughly 2 years later.(14, 16) Other research has shown that 70% of severely
obese youth remain severely obese in adulthood. (24) Moreover, it is troublesome that 8.4%
of youth became severely obese over a period of just one year, which is consistent with
national data showing an increased prevalence of severe obesity. (15) While 8.4% of
students became severely obese, it is encouraging that 15.9% of youth who were severely
obese at baseline were no longer severely obese at follow-up. Although there were no
statistically significant differences across race in severe obesity, the pattern of results in the
current study (Caucasians had the highest prevalence) was contrary to the patterns seen in
other studies (Caucasians had the lowest prevalence). (23-25) The reasons for the difference
are unknown; however, previous samples were national samples (24, 25) or did not
specifically target low-income neighborhoods. (23) Special attention to severe pediatric
obesity is warranted, particularly in low-income and minority youth who are more likely to
be severely obese than their non-minority peers. (24, 25)

Cross-Sectional Findings

Lastly, the secondary cross-sectional analyses revealed no significant changes in categorical
or continuous relative weight measures between 2011 and 2012. These data are consistent
with national cross-sectional prevalence data that showed a leveling off of childhood obesity
from 2010 to 2012. (3) Some state level cross-sectional data have suggested a decrease in
childhood obesity overall (5) or within some demographic groups. (6) Previous cross-
sectional data in Philadelphia from 2006-2010 showed a small significant decrease in
obesity prevalence (1 percentage point decrease), but the decreases from 2008-2010 were
similar to the current data (0.1 percentage point decrease). (7) The stabilization or small
decrease in childhood overweight and obesity in this and other cross-sectional studies is
encouraging compared to the tripling of childhood obesity seen over the last 30 years. (1)
However, the overall prevalence rate (22%) remains remarkably high, which has significant
implications for the nation's medical, (26) psychosocial, (27) and economic (28) health.
These same demographic trends in main effects were also generally significant across the
secondary cross-sectional analyses.

The study has a number of strengths including a large sample of minority youth, carefully
measured heights and weights, repeated measures, and high participation rates. The
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longitudinal nature of the current study allows for inferences to be made at the individual
level (i.e., data on how individuals fare over the course of a year) rather than describing
group level prevalence trends as is done in repeated cross-sections. This results in greater
power to detect changing trends as demonstrated in the current study by significant
reductions in relative weight in the longitudinal sample but not the cross-sectional samples.
The study also had limitations including a relatively short follow-up period and the
treatment of the cross-sectional data as independent samples, despite the known high degree
of overlap. However, similar methodologies are used in school surveillance studies though
the degree of overlap is unknown. (5, 6, 12). Finally, pubertal status was not measured in the
current study but a large trial including diverse youth in pubertal transition showed no
relation with pubertal status to shifts in BMI. (18)

Conclusion

In conclusion, few large longitudinal datasets exist, especially in minority youth and using
objective anthropometric measures. This study is the largest prospective longitudinal dataset
of carefully measured relative weight in children since 2004 and suggests slight but
statistically significant improvements in childhood obesity among low-income and minority
youth on some relative weight measures (BMI z-score and percentile). Hispanic youth
showed the highest rates of obesity, and girls were not showing the same improvements in
relative weight over the year as boys exhibited, suggesting that Hispanic youth and girls are
in special need of effective prevention and/or intervention efforts. Overall, these data
suggest that childhood obesity rates are moving in the right direction, especially among
boys, Asians, and younger children. However, it remains troublesome that so many youth
are overweight or obese and particularly concerning that low-income and minority youth
exhibit such high and stable rates of severe obesity. Despite some initial positive signs,
childhood obesity requires continued, creative, public health efforts.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgements

The authors would like to acknowledge Cynthia Ogden, PhD for her contribution to the manuscript and Meghan
Duffy, BA, Maurice Denton, BA, Alexis Wojtanowski, MA, and Heather Wilson, BA for their work in helping
coordinate and collect data.

Funding: This study was supported by a grant (Cooperative Agreement #3U58DP002626-01S1) from the Centers
for Disease Control and Prevention and from grants (1-P60-DK020541 and 1-F32-DK100248-01) from the NIDDK
of the National Institutes of Health.

References

1. Han JC, Lawlor DA, Kimm SYS. Childhood obesity- 2010: Progress and challenges. Lancet. 2010;
315(9727):1737-48. [PubMed: 20451244]

2. The HEALTHY Study Group. A school-based intervention for diabetes risk reduction. N Engl J
Med. 2010; 363(5):443-453. [PubMed: 20581420]

3. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood and adult obesity in the
United States, 2011-2012. JAMA. 2014; 311(8):806-14. [PubMed: 24570244]

Obesity (Silver Soring). Author manuscript; available in PMC 2015 August 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Lawman et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Page 9

. May AL, Pan L, Sherry B, Blanck HM, Galuska DA, Dalenius K, et al. Vital signs: Obesity among

low-income, preschool-aged children — United States, 2008-2011. Morbidity and Mortality
Weekly Report. 2013; 62(31):629-34. [PubMed: 23925173]

. Berger M, Konty K, Day S, Silver LD, Nonas C, Kerker BD, et al. Obesity in K-8 students-- New

York City, 2006-07 to 2010-11 school years. Morbidity and Mortality Weekly Report. 2011;
60(49):1673-8. [PubMed: 22169977]

. Madsen K, Weedn A, Crawford P. Disparities in peaks, plateaus, and declines in prevalence of high

BMI among adolescents. Pediatrics. 2010; 126(3):434-42. [PubMed: 20713482]

. Robbins JM, Mallya G, Polansky M, Schwarz DF. Prevalence, disparities, and trends in obesity and

severe obesity among students in the Philadelphia, Pennsylvania School District, 2006-2010. Prev
Chronic Dis. 2012; 9(120118)

. Berkey C, Rockett H, Gillman MW, Colditz GA. One-year changes in activity and in inactivity

among 10- to 15-year-old boys and girls: Relationship to change in body mass index. Pediatrics.
2003; 111(4):836—43. [PubMed: 12671121]

. Lee H, Lee D, Guo G, Harris K. Trends in body mass index in adolescence and young adulthood in

the United States: 1959-2002. J Adolesc Health. 2011; 49(6):601-8. [PubMed: 22098770]

. Thompson D, Obarzanek E, Franko D, Barton B, Morrison J, Biro F, et al. Childhood overweight
and cardiovascular disease risk factors: the National Heart, Lung, and Blood Institute Growth and
Health Study. J Pediatr. 2007; 150(1):18-25. [PubMed: 17188606]

Neumark-Sztainer D, Wall M, Eisenberg ME, Story M, Hannan P. Overweight status and weight
control behaviors in adolescents: longitudinal and secular trends from 1999 to 2004. Prev Med.
2006; 43(1):52-9. [PubMed: 16697035]

Kim J, Must A, Fitzmaurice G, Gillman MW, Chomitz V, Kramer E, et al. Incidence and remission
rates of overweight among children aged 5 to 13 years in a district-wide school surveillance
system. Am J Public Health. 2005; 95(9):1588-94. [PubMed: 16051932]

Flegal KM, Wei R, Ogden CL, Freedman DS, Johnson CL, Curtin LR. Characterizing extreme
values of body mass index—for-age by using the 2000 Centers for Disease Control and Prevention
growth charts. Am J Clin Nutr. 2009; 90:1314-20. [PubMed: 19776142]

Lo JC, Chandra M, Sinaiko A, Daniels SR, Prineas RJ, Maring B, et al. Severe obesity in children:
prevalence, persistence and relation to hypertension. International Journal of Pediatric
Endocrinology. 2014; (3)

Skinner AC, JA S. Prevalence and trends in obesity and severe obesity among children in the
United States, 1999-2012. JAMA Pediatrics. 2014; 168(6):561-6. [PubMed: 24710576]

Marcus MD, Foster GD, El ghormli L. Stability of relative weight category and cardiometabolic
risk factors among moderately and severely obese middle school youth. Obesity. 2014; 22:1118—
25. [PubMed: 24376009]

Kuczmarski RJ, Ogden CL, Guo SS, Grummer-Strawn LM, Flegal KM, Mei Z, et al. 2000 CDC
growth charts for the United States: Methods and development. Vital and Health Statistics 11.
2002; 246(246):1-190.

Marcus MD, Foster GD, El ghormli L, Baranowski T, Goldberg L, Jago R, et al. Shifts in BMI
category and associated cardiometabolic risk: Prospective results from HEALTHY study.
Pediatrics. 2012; 129(4):e983-91. [PubMed: 22430457]

Foster GD, Sherman S, Borradaile KE, Grundy KM, Vander Veur S, Nachmani J, et al. A policy-
based school intervention to prevent overweight and obesity. Pediatrics. 2008; 121:e794—e802.
[PubMed: 18381508]

City of Philadelphia. Phila.Gov Public Health. [1/29/2013]; Available from: http://www.phila.gov/
health/commissioner/CPPW.html

Spear BA, Barlow SE, Ervin C, Ludwig DS, Saelens BE, Schetzina KE, et al. Recommendations
for treatment of child and adolescent overweight and obesity. Pediatrics. 2007; 120:S254-S88.
[PubMed: 18055654]

Skelton JA, Cook SR, Auinger P, Klein JD, Barlow S. Prevalence and trends of severe obesity
among US children and adolescents. Academic Pediatrics. 2009; 9(5):322-9. [PubMed: 19560993]

Obesity (Silver Soring). Author manuscript; available in PMC 2015 August 01.


http://www.phila.gov/health/commissioner/CPPW.html
http://www.phila.gov/health/commissioner/CPPW.html

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Lawman et al.

23.

24.

25.

26.

217.

28.

Page 10

Koebnick C, Smith N, Coleman KJ, Getahun D, Reynolds K, Quinn B, et al. Prevalence of extreme
obesity in a multiethnic cohort of children and adolescents. J Pediatr. 2010; 157:26-31. [PubMed:
20303506]

The N, Suchindran CM, North K, Popkin B, Gordon-Larsen P. Association of adolescent obesity
with risk of severe obesity in adulthood. JAMA. 2010; 304(18):2042—7. [PubMed: 21063014]

Wang CY, Gortmaker SL, Taveras EM. Trends and racial/ethnic disparities in severe obesity
among US children and adolescents, 1976-2006. Int J Pediatr Obes. 2011; 6(1):12-20.

Franks PW, Hanson RL, Knowler WC, Sievers ML, Bennett P, Looker HC. Childhood obesity,
other cardiovascular risk factors, and premature death. N Engl J Med. 2010; 362(6):485-93.
[PubMed: 20147714]

Puhl R, Peterson J, Luedicke J. Strategies to address weight-based victimization: Youths’ preferred
support interventions from classmates, teachers, and parents. Journal of Youth and Adolescence.
Nov.2012 :1-13.

Finkelstein E, Trogdon JG, Cohen J, Dietz WH. Annual medical spending attributable to obesity:
payer-and service-specific estimates. Health Aff (Millwood). 2009; 5:w822-w31. [PubMed:
19635784]

Obesity (Silver Soring). Author manuscript; available in PMC 2015 August 01.



1duosnuepy soyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuep Joyiny

Lawman et al.

Obesity (Slver Spring). Author manuscript; available in PMC 2015 August 01.

Page 11




1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Lawman et al.

56 schools, 19,249 eligible students

852 (250 absent, 426 transferred before assessment,
166 opted out, 10 physically unable to measure) <&

Page 12

| 18,397 measured (93.6% enrollment) |

351 (324 missing demographics, 3 data entry
errors, 24 BIV)

8,046 with valid data

319 Underweight le—]

Cross-sectional follow-up

Longitudinal follow-up

17,727 analyzed (Baseline cross-sectional sample) I_

18,397 (measured at baseline) + 2,674 (lSl
graders) + 2,822 (unavailable at baseline)
55 schools, 23,893 eligible students 55 schools, 18,046 with valid data
4,438 (569 absent, 4,375 (569 absent,
3,806 transferred 3,806 transferred
out, 63 opted out) — out)
| 19,455 measured (81.4%) | | 13,671 measured (75.8%) |
626 (595 missing
deographics, 5 data
entry errors, 26 <— %| 26 (BIV)
BIV)
| 18829 with valid data | | 13,645 with valid data |
2,783 (355
u&derweight, 2,428 [€— %| 340 (underweight)
7 graders)
16,046 analyzed: 13,305 analyzed:
(cross-sectional follow-up (longitudinal sample-
sample) 75.1% of baseline sample)
Figure 1.

CONSORT diagram
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Healthy Overweight
59.2% 16.9%
n=7,961 n=2,271
I |
\Z v v 2 \2 v v v
Healthy Overweight Obese Severely Healthy Overweight Obese Severely
93.8% 5.8% 0.3% Obese 18.4% 67.9% 13.4% Obese
n=7,464 n=459 n=27 0-1% n=418 n=1,543 n=304 0-3%
n=11 n=6
Obese Severely Obese
0,
n=1, n=1,155
I I
\Z v 2 v N 2 2 2
Healthy Overweight Obese Severely Healthy Overweight Obese Severely
1.0% 15.0% 76.0% Obese 24% 0.6% 12.9% Obese
8.0% 84.1%
n=19 n=287 n=1,458 n=28 n=7 n=149
n=154 n=971

Figure 2.

Weight status category change over 1 year in longitudinal sample (n=13,305)
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Table 1

Participant characteristics in the longitudinal sample (n=13,305).

Characteristic

Baseline

Sex
Males
Females
Race
African American
Hispanic/Latino
White
Asian
Other
Grade
First
Second
Third
Fourth
Fifth
Sixth

Age (yrs)

BMI Percentile
BMI-z

BMI

No. (%)
6890 (51.8)
6415 (48.2)

8465 (63.6)
2351 (17.7)
961 (7.2)
1017 (7.6)
511 (3.8)

2411 (0.18)
2369 (0.18)
2163 (0.16)
2215 (0.17)
2019 (0.15)
2089 (0.16)
“Mean (SD)_
9.73 (1.81)
69.70 (26.80)
0.76 (1.02)
19.90 (4.85)

Page 14

Note: Grade demographic sums may not equal total sample size due to some missing information. The longitudinal sample is a subset of both

cross-sections that had measures available at both time points. Underweight participants (<5th percentile) were excluded from analyses.
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Relative weight category prevalence and demographic differences in odds of being overweight, obese and
severely obese compared to healthy weight at baseline (n=13,305)

Characteristic Un® He Ov Ob SO Healthy Overweight Obese Severely Obese
Prev. Prev Prev Prev Prev OR(CI) OR (CI) OR (CI) OR (CI)
Whole Sample 16 592 169 138 86 - - -- -
Sex —2LogL=11.2(3),p=.01
Females 1.7 579 175 143 8.6 Ref Ref Ref Ref
Males 16 603 163 134 85 1 0.89 (0.81-0.98) 0.88(0.79-0.97) 0.97(0.86 - 1.10)
Race -2LogL=115(12),p<.01
African American 1.6 602 165 13.0 8.8 Ref Ref Ref Ref
Hispanic/Latino 11 536 183 174 95 1 1.28(1.13-1.44) 1.49(1.31-1.69) 1.22(1.04-1.43)
White 15 577 169 143 96 1 1.05(0.87-1.26) 1.16(0.95-1.40) 1.03(0.81-1.30)
Asian 30 656 155 117 42 1 0.85(0.71-1.02) 0.80(0.65-0.98) 0.44 (0.32-0.60)
Other 26 573 186 149 6.6 1 1.06 (0.83-1.35) 1.20(0.94-1.55) 0.78(0.54-1.11)
Grade —2LogL=230(15),p<.01
First 18 633 157 120 71 Ref Ref Ref Ref
Second 17 622 158 129 74 1 1.04(0.89-1.22) 1.14(0.96-1.36) 1.14(0.91-1.41)
Third 13 60.7 15.8 14.0 8.1 1 1.00(0.85-1.18) 1.24(1.04-1.47) 1.14(0.91-1.42)
Fourth 17 572 170 150 91 1 1.16 (0.99-1.36) 1.46(1.23-1.73) 1.41(1.14-1.75)
Fifth 18 554 185 141 103 1 1.33(1.13-1.56) 1.35(1.13-1.61) 1.59(1.28-1.98)
Sixth 15 554 186 149 96 1 1.27(1.08-1.49) 1.45(1.22-1.73) 1.46(1.18-1.82)

Notes: bold values indicate p< .01, Each group's odds of being in the healthy weight, overweight, obese, or severely obese category were compared
to the odds of the reference group being in the respective relative weight category.

Abbreviations: B=baseline, 1YR=1 year follow-up, Prev=Prevalence, OR=0dds Ratio, CI=95% confident interval, Un=underweight (<5th

percentile), He=Healthy (5th to <gsth percentile), Ov=overweight (85th to <95th), Ob=obese (100% to < 120% of gsth percentile), SO= severely

obese (2120% of gsth percentile), Ref=reference group.

a . . - . . .
Underweight youth were included descriptively and were removed from inferential analyses due to small cell size.
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Table 3

Cross-sectional and longitudinal results of change in relative weight after one-year

Longitudinal Results

Categorical Baseline %  Follow-up % OR (95% ClI) P value

Overweight 17.07 17.26 1.09 (0.91-1.29) 0.35

Obesity 14.42 1457 1.03(0.85-1.24)  0.76

Overweight & obese 31.49 31.83 1.10 (0.94 - 1.28) 0.23

Severe obesity 8.68 8.58 0.87 (0.65 - 1.16) 0.34

Continuous Baseline mean (SD)  Follow-up mean (SD) Delta (95% ClI) P value
BMI percentile 69.70 (26.8) 69.20 (27.3) -0.48 (-0.64 - -0.32)  <.001
BMI-z 0.76 (1.02) 0.74 (1.02) -0.02 (-0.02--0.01)  <.001
Unadjusted BMI 19.90 (4.85) 20.43 (5.02) 0.53 (0.51 - 0.55) <.001

Cross-sectional Results

Categorical Baseline %  Follow-up % Delta Significance Test
Overweight 17.13 17.07 -0.05%  y?(1)=0.03, p=.87
Obese 14.04 14.07 0.03%  %2(1)=0.01, p=.92
Overweight & obese 31.17 31.14 -0.03% ¥2(1)=0.01, p=.95
Severe Obesity 8.69 8.11 -0.59% 42 (1)=3.95, p=.05
Continuous Mean (SD) Mean (SD) Delta (95% CI) Significance Test

BMI percentile  74.20 (34.40)  73.30 (34.10)  -0.9 (-0.20--1.61)  t(36,202)=2.06, p=.04

BMI-z 0.74(1.03)  0.71(1.03)  -0.03 (-0.003--0.05)  1(36,202)=2.26, p=.02

Unadjusted BMI  19.90 (4.92)  20.00 (4.69) 0.1(-0.20-0.005)  1(36,202)=1.85,p=.06
Note: p value set at .01 for all analyses.
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